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10.
11.

Connect the radiator lower hose at the water pump.
Connect the heater hose at the water pump.

Connect the battery cable. Fill and bleed the
cooling system. Operate the engine until normal

operating temperature has been reached and check
tar leaks.

CYLINDER FRONT COVER PLATE AND
TIMING CHAIN

Removal

1.

Refer to Water Pump Removal. Perform Steps 1
thru 9, but leave the water pump attached to the
front cover plate.

Remove the heater hose and lower radiator hose
from the water pump.

Remove the crankshaft pulley from the crankshaft
vibration damper. Remove the vibration domper
attaching screw. Install the puller on the crankshaft
vibration damper {Fig. 19} and remove the vibration
damper.
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FIG. 19 Removing Crankshaft Vibration Damper

10.

Remove the timing pointer.

Remove the bolts attaching the front cover plate
and water pump to the cylinder block. Remove the
front cover plate ond water pump assembly.

Disconnect the fuel pump outiet line fram the fuel
pump. Remove the fuel pump attaching bolt and
nut and lay the pump to one side with the flexible
fuel line still attached.

Discard the cylinder front cover plate gasket and
oil pon seal.

Check the timing chain deflection {refer to Part 21-
01).

Crank the engine until the timing marks on the
sprockets are positioned as shown in Fig. 20.

Remove the camshaft sprocket cap screw, washer
and two piece fuel pump eccentric. Slide both
sprockets and the timing chain tforward, and
remove them as an assembly {Fig. 21).

TIMING MARKS

A3Z250-14

FIG. 20 Aligning Timing Marks

E A32b1-1A

FIG. 21 Removing or Installing Timing Chain

Installation

1.

Position the sprockets and timing chain on the
camshaft and crankshaft (Fig. 22). Be sure the
timing marks on the sprockets are positioned as
shown in Fig. 20.
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TWO FIECE FUEL
PUMP ECCENTRIL

A3252-1B

FIG. 22 Fuel Pump Eccentric Installed

2.

10,

Install the two-piece fuel pump eccentric, washers
and camshaft sprocket cap screw (Fig. 22}, Torque
the sprocket cap screw to specification. Be sure
the outer eccentric sleeve rotates freely.
Coat a new fuel pump gasket with oil-resistant
sealer and position the fuel pump and gasket on
the cylinder block with pump arm resting on the
eccentric outer sleeve. Install the pump attaching
bolt and nut and tighten to specification. Connect
the fuel pump outlet line.

Remove the front crankshaft seal from the cylinder
front cover plate with the tool shown in Fig. 23.
Clean the cylinder front cover plate and the engine
block gasket surfaces.

Coat the gasket surfaces of the block and cover
with sealer, and position a new gasket on the
cytinder block alignment dowels.

Pasition the cylinder front cover plate and water
pump assembly on the cylinder block alignment
dowels.

Coat the threads of the attaching bolts with eil-
resistant sealer and install the timing pointer and
ottaching bolts. Torque the bolts to specification.

Install the front crankshaft seal into the cylinder
front cover plate with the tool shown in Fig. 24.
Apply Lubriplate or equivalent to the oil seal
rubbing surface of the vibration damper inner hub
to prevent damage to the seal. Apply a white lead
and oil mixture to the front of the crankshaft for
damper installation.

Line up the crankshoft vibration damper keyway
with the key on the crankshaft. Install the vibration
damper on the crankshaft using Tool T52L-6306-

FIG. 23 Removing Crankshaft Front Seal

TOCL
T70P6BC70-B

A3249-1A

FIG. 24 Installing Front Crankshaft Seal

11.

12.

13.

AEE (or 6306-AJ) {Fig. 25). Install the cap screw and
washer. Tighten the cap screw to specification.
Instail the crankshaft pulley.

Connect the heater hose and the radiator lower
hose at the water pump.

Refer to Water Pump Installation and complete

Steps 3 thru 11 to install the necessary parts, fill
and bleed the cooling system, etc.

Raise the vehicle. Remove the oil pan and install

new gaskets and seals following procedures under
Qil Pan Removal and Installation.
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TOOL — TE2L-6306-AEE
OR 8306-AJ

A2862-18

FIG. 25 Installing Crankshaft Vibration Damper

14. Lower the vehicle.

15. Fill the crankcase with the proper grade and
quantity of engine oil. Fill and bleed the cooling
system.

16. Connect the battery. Operate the engine until
normal operating temperature has been reached
and check for leaks.

FRONT OIL SEAL

Removal
1. Remove the bolts attaching the fan shroud to the
radiator.

2. Remove the fan and spacer bolts from the water
pump shaft. Remove the fan, spacer and shroud.

3. Loosen the alternator, power steering, Thermactor
and air conditioner drive belts, if so equipped.
Remove the drive belts.

4. Remove the crankshaft pulley from the vibration
damper. Remove the damper attaching screw and
washer. Install the puller on the crankshaft vibration
damper (Fig. 19) and remove the vibration damper.

THRUST PLATE-6269

TIMING CHAIN-B268 AND
CAMSHAFT SPROCKET-6256

BOLT

TWO PIECE FUEL
PUMP ECCENTRIC - 6287

FIG. 26 Camshaft and Related Parts

5. Place the front seal removing tool onto the front
cover plate over the front seal as shown in Fig. 23.
Tighten the two through bolts to force the seal
puller under the seal flange.

6. Alternately tighten the four puller bolts a holf turn
at a time as shown in Fig. 23 to pull the oil seai
from the front cover.

Installation

1. Coata new front cover piate oil seal with Lubriplafe
or equivalent and place it onto the front oil seal
alignment and installation sleeve as shown in Fig.
24, Place the sleeve and seal onto the end of the
crankshaft and push it toward the engine until the
seal starts into the front cover.

2. Place the installation screw, washer and nut onto
the end of the crankshaft. Thread the screw into the
crankshaft. Tighten the nut against the washer and
installation sleeve to force the seal into the front
cover plate. Remove the instaliation tool from the
crankshatt.

3. Apply Lubriplate or equivalent to the oil seal
rubbing surface of the vibrotion damper inner hub |
to prevent damage to the seal. Apply a white lead
and oil mixture to the front of the crankshaft for
damper installation.

4. Line up the crankshaft vibration damper keyway
with the key on the crankshaft. Install the vibration
damper on the crankshaft (Fig. 25). Instoll the cap
screw and washer. Torque the screw to
specification. Install the crankshaft pulley.

5. Install the alternator, power steering pump,
Thermactor and air conditioner belts, if sa
equipped.

6. Pasition the fan shroud over the water pump pulley.
Install the fan and spacer. Install the fan shroud
attaching screws.

7. Adjust the drive belts to specification.
CAMSHAFTY
The camshaft and related parts are shown in Fig. 26,
BEARINGS .

CAMSHAFT
REAR BEARING
BORE PLUG-6266

CAMSHAFT—6250

A3253-2A
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Removal

1.

Drain the cooling system. Disconnect the upper and
lower radiator hoses at the radiator. Disconnect the
oil cooler lines at the radiator. If equipped with air
conditioning, remove the condenser.

Remove the cylinder front cover plate, fuel pump
and the timing chain following the procedure under
the Cylinder Front Cover Plate and Timing Chain
Removal.

Remove the intake moanifold following the
procedure under Intake Manifold Removal.
Remove the valve rocker arm covers. Loosen the
valve rocker arm fulcrum bolts and rotate the rocker
arms to the side.

Remove the valve push rods and identify them so
that they can be installed in their original positions.

Using the tool shown in Fig. 16, remove the tappets
and place them in a rack so that they can be
installed in their original bores.

Rotate the tappet back and forth to loosen it from
the gum or varnish that may have formed.

Be sure the Number 1 piston is in the TDC position
ond the distributor motor points at number one.
Remove the camshoft thrust plate, Carefully remove
the camshaft by pulling toward the front of the
engine. Use caution to avoid damaging the
camshaft bearings.

Installation

1.

tn

10.
11,

12,

Qil the camshaft journals and apply Lubriplate
or equivalent to the lobes. Carefully slide the
camshaft through the bearings. Install the camshaft
thrust plate onto the cylinder block. Install the
timing sprockets and timing chain. Check camshaft
end play os shown in Part 21-01.

Instoll the toppets in the bores from which they
were removed.,

tnstall fuel pump, cylinder front cover plate
and related parts following steps 1 thru 13
under Cylinder Front Cover Plate and Timing
Chain Installation.

Adijust the drive belts to specification,

Install the push rods in their original positions.
Install the rocker arms following the procedure
given in Rocker Arm Installation.

Install the rocker arm covers following the
procedure given in Rocker Arm Cover Installation.
Install the intake manifold, distributor and related
parts by following procedures under Intake
Manifold Installation.

Connect the accelerator cable and retracting
spring. Connect the transmission downshift rod if
so ‘equipped. Install the vacuum lines that were
disconnected from the intake manifold during
removal,

Clean and install the crankcase ventilation system.
Install the distributor cap. Position the spark plug
wires in the harness brackets on the valve rocker
arm covers and connect the wires to the plugs.
Connect the high tension lead at the coil.

If equipped with air conditioning, install the
condensor.

13.

14.

15.

16.

17.

Place the radiator shroud over the fan. Install the
radiator and connect the hoses. Connect the
transmission oil cooler lines at the radiator, On
vehicles so equipped, install the radiator shroud
attaching bolts,
Raise the vehicle. Remove the oil pan and install
new gaskets and seals following procedures under
Oil Pan Removal and Installation.

Lower the vehicle. install the fan shroud ottaching
bolts.
Fill and bleed the cooling system. Fill the crankcase
with the proper grade and quantity of engine oil.
Start the engine and check and adjust the ignition
timing. Connect the distributor vacuum lines.
Operate the engine at fast idle and check all hase
connections and gaskets for leaks. When the engine
temperature has stabilized adjust the engine idle
speed and idle fuel mixture.

18. Install the air cleaner and intake duct assembly.
FLYWHEEL

Removal

1. Remove the transmission and converter housing

2.

3.

following the procedure in Group 17.

To check ring gear for lateral run-out, refer to Part
21-01.

Remove the flywheel attaching bolts and remove
the flywheel.

Installation

1.

Coat the threads of the flywheel attaching bolts
with oil-resistant sealer. Position the flywheel on the
crankshaft flange. Install ond torque the bolts in
sequence [across from each other) to specification.

Check the flywheel lateral runout, following the
procedure in Part 21-01, and install the
transmission and converter housing following the
procedure in Group 17.

CAMSHAFT REAR BEARING BORE PLUG

Removal

1.

2

k3

Remove the transmission and converter housing
following the procedure in Group 17,

Remove the flywheel attaching bolts and remove
the flywheel. Remove the engine rear cover plate.
Remove the bore plug as detailed in Part 21-01
under Core Plugs.

Installation

1.

2.

Using Tool T70P-6011-A, install the bore plug as
outlined in Part 21.-01.
Coat the flywheel attaching bolts with oil-resistant
sealer. Position the engine rear cover plate on the
cylinder block dowels. Position the Hlywheel on the
crankshaft flange. Install and torque the attaching
bolts in sequence (across from each other) to
specification.

install the transmission and converter housing
following the procedure in Group 17.

OIL PAN

Removal

1.

Disconnect the battery cable. Remove the oil ievel
dipstick.
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2. Remove the fan shroud attaching bolts and position
the fan shroud and air inlet tube over the fon.

3. Raise the vehicle.

4, Drain the cronkcase.

5. Remove the sway bar attaching bolts from the
chassis and lower the sway bar for clearance
{except Ford and Mercury).

6. Remove the engine front support through bolts.

7. Ruise the engine and piace wood blocks between

the engine supports and chassis brackets.

8. Remove the oil pan attaching bolts.

9. Position the transmission fluid cooler lines out of the
way.

10. Lower the oil pan. Loosen the oil pump and inlet
tube and let the assembly drop into the pan.
Position the rear crankshaft throw horizontally to
permit oil pan removal.

11. Remove the oil pan.

Instaliation

1. Clean the gasket surfaces of the block and oil pan.
The oil pan has a two-piece gasket.

2. Clean the oil pump pick-up tube and screen.

3. Coaot the block surface and the oil pan gasket with
contact cement {BPAE-19B508-A or equivalent).
Position the oil pan gaskets on the cylinder block
(Fig. 27).

REAR SEAL

T e - C " A32631A
FIG. 27 Oil Pan Gasket and Seals Installed—
Typical

4. Position the oil pan front seal on the cylinder front
cover plate. Be sure the tabs on the seal are over
the oil pan gasket.

5. Position the oil pan rear seal on the rear main
bearing cap (Fig. 27). Be sure the tabs on the seal
are over the oil pan gasket.

4. Place the oil pump and intake tube in position in
the oil pan and position the oil pan under the
engine. Install the oil pump and intake tube and
torque the attaching bolts to specification. Position
the oil pan ogainst the block and install o bolt,
finger tight, on each side of the block. Install the
remaining bolts. Tighten the bolts from the center
outward in each direction to specification.

7. Raise the engine and remove the wood blocks from
between the engine supports and chassis brackets.
Lower the engine and install the engine support
through bolts. Tighten the bolts to specification.

8. Install the sway bar to chassis attaching bolts
{except Ford and Mercury).

9. Install the starter and connect the starter cable.

10. Lower the vehicle.

11. Install the fan shroud and air inlet tube attaching
bolts.

12. Install the oil level dipstick. Fill the crankcase with
the proper grade and quantity of engine oil. Start
the engine and operate at idle speed until it reaches
normal operating temperature. Check for il leaks.

OIL PUMP

Removal

1. Remove the oil pan and related parts as outlined
under Qil Pan Removal.

2. Remove the oil pump attaching boits and remove
the oil pump with pick up tube and screen, gasket
and intermediate drive shaft.

Instaliation

1. Clean and install the oil pump inlet tube and screen
assembly [Fig. 28).

FIG. 28 Oil Pump and Inlet Tube Installed

2. Prime the oil pump by filling either the inlet or outlet
port with engine oil. Rotate the pump shaft to
distribute the oil within the pump body.

3. Position the intermediate drive shaft into the
distributor socket. With the shaft firmly seated in
the distributor socket, the stop on the shaft should
touch the roof of the crankcase. Remove the shaft
and position the stop as necessary.

4. With the stop properly positioned, insert the
intermediate drive shaft into the oil pump. Install
the pump and shaft as an assembly.

Do not attempt to force the pump into
position if it will not seat readily. The drive
shaft hex may be misaligned with the
distributor shaft. To align, rotate the
intermediote drive shaft into a new position.

Tighten the oil pump attaching screws to
specification. Be sure the oil pick up screen is
parallel with the oil pan mounting surface.

5. Install the oil pan and related parts as outlined
under Qil Pan Installation.
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CRANKSHAFT REAR OIL SEAL

A split-up type crankshaft rear oil seal is used for
replacement on all engines. if replacement is necessary,
this type of seal must be used. The complete seal can
be replaced without removing the crankshaft. Refer to
Part 21-01 for removal and installation procedures.

MAIN BEARING INSERTS

Main bearing inserts are selective fits. Do not
file or Jap bearing caps or use bearing shims to
obtain proper clearance.

Selective fit bearings are available for service
in standard size, 0.001 and 0.002 inch undersize.
Undersize bearings {0.010, 0.020, 0.030 ond 0.040
inch) which are not selective fit, are available for
vse on crankshaft journals that have been
refinished,

Removal

1. Drain the crankcaose. Remove the oil level dipstick.
Remave the oil pan and related ports.

2. Remove the oil pump and inlet tube assembly.

3. Replace one bearing at a time, leaving the other
bearings securely fastened.

Remove the main bearing cap to which new
bearing inserts are to be installed.

4. Insert the upper bearing removal tool (Tool 6331)
in the ol hole in the crankshaft.

5. Rotate the crankshaft in the direction of the engine
rotation to force the bearing insert out of the block.

6. I the rear main bearing is being replaced, remove
and discard the rear oil seal from the bearing cap.

Loosen all main bearing bolts, thereby lowering
the crankshaft slightly but not to exceed 1/32 inch.
Remove the block half of the rear oil seal. Use a
secl removal tool or install o small metal screw in
one end of the seal, ond pull on the screw to remove
the seal. Be careful not to burr the crankshaft
seal rubbing surface.

Installation

1. If the rear main bearing is being replaced, clean
the rear oil seal groove in the block with a brush
and solvent.

Carefully install the upper seal (split lip type) into
its groove with the undercut side of the seal toward
the FRONT of the engine by rotating it on the seal
journal of the crankshaft until approximately 3/8
inch protrudes below the parting surface. Be sure
no rubber has been shaved from the outside
diameter of the seal by the bottom edge of the
groove. Tighten the bolts on main bearings 1,
2, 3 and 4, thereby raising the crankshaft to
its original position. Torque the bolts to
specification.

2. Clean the crankshaft journals. Inspect the journals
and thrust faces {thrust bearing) for nicks, burrs or
bearing pick-up that would cause premature
bearing wear.

3. To install the upper main bearing insert, place the
plain end of the bearing insert over the shaft on
the locking tang side of the block and portially

install the bearing insert so that Tool 6331 can be
inserted in the oil hole in the crankshaft. With Tool
6331 positioned in the oil hole in the crankshaft,
rotate the crankshaft in the opposite direction ot
engine rotation until the bearing insert seats itself.
Remove the tool.

4. Replace the cop bearing.

5. Select fit the bearing for proper clearance following
procedures under Fitting Main and Connecting Rod
Bearings in Part 21-01,

6. It the bearing insert is being replaced on journct
number 1, 2 or 4, apply a light coat of engine oil
to the journal and bearing inserts and install the
beoring cap. Tighten the cap bolts to specification.

7. 1§ the rear main bearing is being replaced, clean
the oil seal groove with a brush and sofvent.

8. |Install the lower seal in the rear main bearing cap
with undercut side of seal toward the FRONT of
the engine allow the seal to protrude approximately
3/8 inch above the parting surface to mate with
the upper seal when the cap is installed.

9. Refer to Port 21-01 for special instructions in
applying sealer to the rear main bearing cap.
Lubricate the journal with engine oil and install the
rear main bearing cap. Tighten the cap bolts to
specification.

10. If the thrust bearing cap [No. 3 main bearing) has
been removed, install it as follows:

Lubricate the journal with engine oil and install
the thrust bearing cap with the bolts finger tight.
Pry the crankshaft forward ogainst the thrust
surface of the upper half of the bearing. (See Fig.
34.) Hold the crankshaft cap to the rear. This will
align the thrust surfaces of both halves of the
bearing. Retain the forward pressure on the
crankshaft. Torque the cap bolts to specification.

11. Cleon the oil pump inlet tube screen. Prime the
pump by filling the inlet opening with oil and rotate
the pump shaft until oil emerges from the outlet
opening. install the oil pump and the inlet tube
assembly.

12. Pasition the oil pan gaskets on the oil pan. Position
the oil pan front seal on the cylinder front cover.
Position the oil pan rear seal on the rear main
beoring cap. install the ofl pan and related parts.
Install the oil level dipstick.

13. Fill the crankcase with proper grade of oil. Start the
engine and check for oil pressure. Operate the
engine at fast idle and check for oil leaks.

CONNECTING ROD BEARING INSERTS

The tonnecting rod bearings are selective fit. Reter
to procedures under Fitting Main and Connecting Rod
Bearings in Part 21-01.

Removal

1. Drain the crankcase oil. Remove the cil level
dipstick. Remove the oil pan and related parts.

2. Remove the oil pump and inlet tube assembly.

3. Turn the crankshaft until the connecting rod to
which new bearings are to be fitted is down.

Remove the connecting rod cap. Remove the
bearing inserts from the rod and cap.
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Installation

1.

b

Be sure the bearing inserts and the bearing bore
in the connecting rod and cap are clean. Foreign
material under the inserts will distort the bearing
ond cause a failure.

Clean the crankshaft journal.

Install the bearing inserts in the connecting rod and
cop with the tangs fitting in the slots provided.

Pull the connecting rod assembly down firmly on the
crankshaft journal.

Select fit the bearing following procedures under
Fitting Main and Connecting Rod Bearings in Part
21-01.

After the bearing has been fitted, clean and apply
¢ light coat of engire oil to the journal and
bearings. Install the connecting rod cap. Torque to
specification.

Clean the oil pump inlet tube screen. Prime by filling
the inlet opening with oil and rotate the pump shaft
until oil emerges from the outlet opening. Instali the
oil pump and the inlet tube assembly.

Position the oil pan gaskets an the oil pan. Position
the oil pan front seal on the cylinder front cover
plate. Position the ail pan rear seal on the rear main
bearing cap. Install the oil pan and related parts.
Install the oil level dipstick.

Fill the crankcase. Start the engine and check for
oil pressure. Operate the engine at fast idle and
check for oil leaks.

PISTONS AND CONNECTING RODS

Remaval

1.

P‘

Drain the cooling system and the crankcase.
Remave the intake manifold, cylinder heads, oil pon
and oil pump, following the procedures in this
section.

Remove any ridges and/or deposits from the vpper
end of the cylinder bores as follows:

Turn the crankshaft until the piston to be removed
is at the bottom of its travel and place a cloth on
the piston head to collect the cuttings. Remove any
ridge and/or deposits from the upper end of the
cylinder bores. Remove the cylinder ridge with a
ridge cutter, Follow the instructions furnished by the
tool manufacturers. Never cut into the ring
travel area in excess of 1/32 inch when
removing ridges.

Make sure all connecting rod caps are marked so
that they can be installed in their original positions.
Turn the crankshaft until the connecting rod being
removed is down.

Remove the connecting rod nuts and cap.

Push the connecting rod and piston assembly out
the top of the cylinder with the handle end of a
hammer. Avoid damuge to the crankshaft
journal or the cylinder wall when removing the
piston and rod.

Remave the bearing inserts from the connecting rod
and cap.

install the cap on the connecting rod from which it
was removed.

1.

instajlation

If new piston rings are to be installed, remove the
cylinder wall glaze using a spring type cylinder
hone anly if there is no visible sign of cross hatch
markings on cylinder walls. Follow the instructions
of the fool manufacturer, After deglazing or honing
cylinder walls, clean bore with o detergent and
water solution.

Qil the piston rings, pistons and cylinder walis with
light engine ocil. Be sure to install the pistons in
the same cylinders from which they were
removed or to which they were fitted. The
connecting rod and bearing caps are
numbered from 1 to 4 in the right bank and
from 5 to 8 in the left bank, beginning at the
front of the engine. The numbers on the
connecting rod and bearing cap must be on the
same side when installed in the cylinder bore.
If o connecting rod is ever transposed from
one block or cylinder o another, new bearings
should be fitted and the connecting rod should
be numbered to correspond with the new
cylinder number.

Make sure the ring gops are properly spaced
around the circumference of the piston (Fig. 29).

O1L RING SPACER

OIL RING 9
SEGMENT .. s

olL RING
SEGMENT

et

COMPRESSION RING COMPRESSION RING

FRONT OF ENGINE AZEIT-14

FIG. 29 Piston Ring Spacing

4.

Install @ piston ring compressor on the piston and
push the piston in with a hammer handle until it is
slightly below the top of the cylinder (Fig. 30). Be
sure to guide the connecting rods to avoid
damaging the crankshaft journals, Install the
piston with the arrow on the piston head
toward the front of the engine (Fig. 31).
Check the ¢learance of each bearing following the
procedure under Fitting Main and Connecting Rod
Beorings in Part 21-01.

After the bearings have been fitted, apply o light
coat of engine oil to the journals and bearings.
Turn the crankshaft throw to the bottom of its
stroke. Push the piston all the way down until the
connecting rod bearing seats on the crankshaft
journal.

Install the connecting rod cap and bearing. Torque
the nuts to specification.
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FIG. 30 installing Piston

RIGHT BANK LEFT BANK

NOTCH OR
ARROW TOWARD
FRONT OF ENGINE

NUMBERELD: SIDE OF ROD
A3706-1B

FiG. 31 Correct Piston and Red Positions

\

FIG. 32 Checking Cennecting Rod 5ide
Clearance

10.

11,

17.

After the piston and connecting rod assemblies
have been installed, check the side clearance
between the connecting rods on each crankshaft
journal (Fig. 32).

Disassemble, clean and assemble the oil pump (see
Part 21-01). Clean the oil pump inlet tube screen
and the oil pan and block gasket surfaces.

Prime the oil pump by filling either the inlet port
ot outlet port with engine oil and rotating the pump
shaft to distribute the oil within the housing. Install
the oil pump and the oil pan.

. Install the cylinder heads following procedures

under Cylinder Head Instaltation.

. Install the intake manifold following procedures

under Intake Manifold Installation.

. Fill and bleed the cooling system. Fill the crankcase

with the proper grade and quantity of engine oil.

. Start the engine and check and adjust the ignition

timing. Connect the distributor vacuum hoses at the
distributor.

. Operate the engine at fast idle until it reaches

normal operating temperature and check for oil and
coolant leaks. When the engine temperature has
stabilized adjust the engine idle speed and idle fuel
mixture,

install the air cleaner and inlet tube assembly.

CRANKSHAFT

The crankshaft and related ports are shown in Fig.
33.

Removal

1.

With engine removed from vehicle and placed on
a work stand, disconnect the spark plug wires at
the spark plugs and remove the wires from the
ignition harness brackets on the valve rocker arm
covers, Disconnect the coil-to-distributor cap ond
spark plug wires. Remove the spark plugs to allow
easy rotation of the crankshaft.

Disconnect the fuel pump outlet line at the pump.
Remove the fuel pump from the cylinder block.
Remove the alternator and mounting brackets.

Remove the crankshaft pulley from the crankshaft
vibration damper. Remove the cap screw and
washer from the end of the crankshaft. Install the
puller on the crankshaft vibration damper {Fig. 19)
and remove the damper.

Remove the timing pointer. Remove the water pump
and cylinder front cover plate as an assembly.
Discard the gasket,
Check the timing chain deflection (Refer to Part 21-
01). Remove the camshaft sprocket cap screw,
washer and two piece fuel pump eccentric. Slide
both sprockets and the timing chain forward and
remove them as an assembly {Fig. 21}.
Invert the engine on the work stand. Remove the
flywheel and engine rear cover plate. Remove the
cil pan and gasket. Remove the oil pump.
Make sure all bearing caps {main and connecting
rod) are marked so that they can be instalied in
their original locations.

Turn the crankshaft until the connecting rod from
which the cap is being removed is down, and
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MAIN BEARING INSERTS

CRANKSHAFT
4303

CRANKSHAFT SPROCKET
6306

KEY
3728903

DamMPER

WASHER
6378

FIG. 33 Crankshaft and Related Paris

remove the bearing cap. Push the connecting rod
and piston assembly up into the cylinder. Repeat
this procedure until all the connecting rod bearing
caps are remaved,

8. Remove the main bearing caps.

9. Carefully lift the crankshaft out of the block so that
the thrust bearing surfaces are not damaged.
Handle the crankshaft with care to avoid
possibie fracture or damage fo the finished
surfaces. To refinish journals, dress minor
imperfactions, etc., refer to Part 21-01.

Installation

1. Remove the rear journal ¢il seal from the block and
rear main bearing cap.

2. Remove the main bearing inserts from the block and
bearing caps.

3. Clean the rear journal oil seal groove and the
mating surfaces of the block and rear main bearing
cap.

4. Remove the connecting rod bearing inserts from the
connecting rods and caps.

5. M the crankshaft main bearing journals have been
refinished to a definite undersize, install the correct
undersize bearings. If not, it will be necessary to
select-fit new gearing inserts using the Plastigage
Method. (See Part 21-01). Be sure the bearing
inserts and bearing bores are clean. Foreign
moterial under the inserts will distort the bearing
and cause a failure.

6. Place the upper main bearing inserts in position in
the bores with the tang fitting in the slot provided.

7. Install the lower main bearing inserts in the bearing
caps.

.
it . oIl SFAL
e G761

6223

10.

11.

12.

13.

14.

15,

16.

17.

18.

MAIN BEARING INSERTS

OIL SEAL
6701

MAIN BEARING
CAPS

A3266-2D

Dip the lip seal halves in clean engine oil. install
the lip seals in the bearing cap and block with the
undercut side of the seal toward the FRONT of the
engine.

Carefully lower the crankshaft into place. Be
careful not to damage the bearing surface.
If main bearings were not refinished to o standard
undersize, check the clearance of each main
bearing following the procedure under Fitting Main
and Connecting Rod Bearings in Part 21-01.

After the bearings have been fitted, apply sealer
to the rear main bearing cap, following the
instructions given in Part 21-01 for use of silicone
rubber sealer in this area.
Apply heavy engine oil SE to the journals and
bearings.
install the rear main bearing cap with the rear
surface flush or slightly ahead of the reur of the
cylinder block. Install all bearing caps, except the
thrust bearing cap (No. 3 bearing). Be sure that
the main bearing caps are installed in their
original locations.

Torque the bearing cap bolts to specification.

Install the thrust bearing cap with the balts finger
ﬁghf. J

Pry the crankshaft forward against the thrust
surface of the upper half of the bearing (Fig. 34].
Hold the crankshaft forward and pry the thrust
bearing cap to the rear. This will align the thrust
surfaces of both halves of the bearing.

Retoin the forward pressure on the crankshaft.
Tighten the cap bolts to specification.

Force the crankshaft toward the rear of the engine.
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i * HOLD CRANKSHAFT

. PRY FORWARD

THRUST BEARING

CRA:SéEIA F¥ Rroar
FORWARD BACKWARD FORWARD

RUST BEARING

PRY GAP BACKWA

PR CRAMKSHAFT FORW ARD': RD

FIG. 34 Aligning Thrust Bearing

19. Check the crankshaft end play (Refer to Part 21-
07).

Install the timing chain and sprockets, cylinder front
cover plate and fuel pump, following steps 1 thru
8 under Cylinder Front Cover Plate and Timing
Chain Installation.

Install the engine rear cover plote onto the
alignment dowels at the rear of the cylinder block.

Coat the threads of the flywheel attaching bolts
with oil-resistant sealer, Position the flywheel on the 1.

31. Install the engine in the vehicle.

CAMSHAFT BEARING

Camshaft bearings are available prefinished to size
for standard and 0.015 inch undersize journal
diameters. The bearings are not interchangeable from
one bore to another.

20.

21

Removal

22.
Remove the engine from the vehicle. Remove the

23.

crankshoft flange. Install and tighten the bolts to
specification.

Install new bearing inserts in the connecting rods

camshaft, flywheel and crankshaft, following the
appropriate procedures in this part. Push the
pistons to the top of the cylinders.

ond caps. Check the clearance of each bearing 2. Remove the camshaft rear bearing bore piug. (See
following the procedures under Fitting Main ond Core. P‘UQS_'“ Part 21-01.) Remove the camshaft
Connecting Rod Bearings in Part 21-01, bearings (Fig. 35).
24. After the connecting rod bearings have been fitted,
gzskﬂ;shght coat of engine oil to the journals and P ARDING HANDREL DETAIL 1,17 0.2
25. Turn the crankshaft throw to the bottom of its THRLST BEARING EXPANDING L. LET
stroke. Push the piston all the way down until the
DETAL -5

rod bearing seats on the crankshaft journal.

Install the connecting rod cap. Torque the nuts to
specification.

After the piston and connecting rod assemblies
have been installed, check the side clearance
between the connecting rods on each connecting
rod crankshaft journal (Fig. 32).

Clean the oil pan, oil pump ond il pump screen.
Prime the oil pump by filling either the inlet or outlet
port with engine oil and rotating the pump shaft
to distribute oil within the housing. Instalt the oil
pump and oil pan by following the procedures
under Oil Pan and Qil Pump Installation.

Install the front oil seal, vibretion damper and
crankshaft pulley, following Steps 10 thru 12 under
Cylinder Front Cover Plate and Timing Chain
Instaliation,

Instalt the spark plugs, distributor cap and spark
plug wires. Refer to Part 23-01 for special
installation instructions. Connect the spark plug
wires and high tension lead.

PULLING NUT

26.

27.

28.

DETAIL -G
PULLFR SCHEW

CAMSHAF [ BEARING [LOOSE!

DLTAIL 4
FULL™NG PLATE ———————y
¢ TOOL  TC5L-6250-A

DETAIL -G OR -7 ‘

PULLER SCREV EXTENSION

29.

AZ813.24

FIG. 35 Camshaft Bearing Replacement
30.
3. Select the proper size exponding collet and back-
up nut and assemble on the expanding mandrel.
With the expanding coliet collapsed, install the
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collet assembly in the camshaft bearing, and
tighten the back-up nut on the expanding mandrel
until the collet fits the camshaft bearing.

4, Assemble the puller screw and extension (if
necessary) as shown and install on the expanding
mandrel. Wrap a cleth around the threads of the
puller screw to protect the front bearing or journal.
Tighten the pulling nut against the thrust bearing
and pulling plate to remove the camshaft bearing.
Be sure to hold a wrench on the end of the puller
screw to prevent it from turning.

5. Repeat the procedure for each bearing. To remove
the front bearing, install the puller screw from the
rear of the cylinder block.

Installation

1. Position the new bearings at the bearing bores with
the oil holes aligned, and press them in place with
the tool shown in Fig. 35. Be sure to center the
pulling plate and puller screw to avoid damage to
the bearing. Failure to use the correct

T INSTALL F‘?ONT BEARING PECIFIED
DIMENSION BELOW FRONT FACE OF BOLT .-
G R T e

FIG. 36 Camshaft Front Bearing Measurement

expanding collet can cause severe bearing
damage. Be sure the front bearing is installed
the specified distance below the front face of
the cylinder block (Fig. 36).

2. Install the core plug as detailed in Part 21-01.

3. Install the camshaft, crankshaft, flywheel and
related parts, tollowing the appropriate procedures
in this section except do not check connecting and
main bearing clearances as a part of Camshaft
Bearing Replacement. Install the engine in the
vehicle.

OIL FILTER
The oil filter assembly is shown in Fig. 38.

FILTER ELEMENT
- 6731

ADAPTER FITTING Y

_ 5ROG A3704.18

FIG. 37 Qil Filter Installation

Removal

Ploce a drip pan under the filter. Unscrew the filter
from the adapter fitting using a filter wrench and dean
the adapter recess.

Installation

1. Coat the gasket on a new filter with oil. Place the
new filter in position on the adapter fitting. Hand
tighten the filter until the gasket contacts the
sealing surface, and then advance it 1/2 turn,

2. Opetate the engine ot fast idle, and check for ol
leaks. If oil leaks are evident, perform the necessary
repairs to correct leakage. Check the oil level and
fill the crankcase if necessary.

DISASSEMBLY AND ASSEMBLY

When installing nuts or bolts that must be torqued
{refer to torque specification), oil the threads with light
weight engine oil. Do not oil threads that require
oil-resistant or water-resistant sealer. Refer tc Part
21-01, for cleaning end inspection procedures.

CYLINDER HEAD

Disassembly

1. Remove the exhaust manifolds, the spark plugs and
spork plug wire shields.

2. Clean the carbon out of the cylinder head
combustion chambers before removing the valves.

3. Compress the valve springs (Fig. 38). Remove the
spring retainer locks and release the spring.

4. Remove the spring retainer, spring ond stem seal.
Discard the valve stem seals. Remove any burrs
from the valve stem with tool T7QP-6505-A as

shown in Fig. 39 to prevent damage to the
valve gvide bore. Remove the valve. Identify
all valve parts,

A3242 18

FIG. 38 Compressing Valve Spring
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T70P-6505-4

e

AJ2471A

FIG. 39 Removing Valve Stem Burrs

5. Clean, inspect and repair the cylinder head as
required, or transfer all usable parts to @ new

cylinder head.
Assembly

Ali valves, valve stems and valve guides are to be
lubricated with heavy engine oil SE. The valve tips are
to have Lubriplate or equivalent applied. The lubricant
is to be applied before installation.

1. Clean the spring retainer lock grooves on the valves
to remove any loose materiol left by the vaive stem
deburring tool.

2. Llubricate the valve guide and valve stem with
heavy engine oil SE.

3. Install each valve {Fig. 40) in the port from which
it was removed or to which it was fitted. Install o
new stem seal on the vaolve. Use a 5/8-inch deep
wall socket and a light hammer or mallet to seat
the seal on the valve system.

!
LOCKS-6518 A"ﬁ

s RETAINER 6514

SPRING

DAL SEAL 85T

VALVE ROTATER
{FOR EXHAUST
VALVE ONLY}

5

EXHAULST VALVFE

- \

INTAKE VALVE

/ so07

AJ243-1F

FIG. 40 Valve and Reiated Parts

4. Install the valve spring over the valve, and then
install the spring retainer. Compress the spring and
install the retainer locks {Fig. 40).

5. Meosure the assembled height of the valve spring
from the surface of the cylinder head spring pad

to the underside of the spring retainer with dividers
{Fig. 41). Check the dividers against a scate. if the
assembled height is greater than specification,
install the necessary 0.030 inch thick spacer(s)
between the cylinder head spring pad and the valve
spring to bring the assembled height to the
recommended height. Do neot install the spocers
unless necessary. Use of spacers in excess of
recommendations will result in overstressing
the valve springs and over-loading the
camshaft lobes which could lead to spring
breakage and/or worn camshaft lobes.

3 UNDERSIDE OF SPFHNG,
RETAINER

FIG. 41 Valve Spring Assembled Height

4. Install the exhaust manifolds and the spark plugs.

HYDRAULIC TAPPET

The internal parts of each hydraulic tappet
assembly are matched sets. Do not intermix the
parts. Keep the assemblies intact until they are to
be cleaned.

Tappets should always be tested after
assembly; refer to the procedures covered in Part
21-01 for cleaning, inspection and testing.
Disassembly

Disassemble and assemble each tappet separately.
Identify the tappet assemblies so they can be instalied
in their original bores,

1. Grasp the lock ring with needle nose pliers to
release it from the groove. It may be necessary to
depress the plunger to fully release lock ring.

2. Remove the push rod cup, metering valve ldisc),
plunger and spring.

3. Remove the plunger assembly, the check valve and
the check valve retainer and plunger spring.
Carefully remove the plunger spring, the check
valve retainer and, the check vuﬁre disc from the
plunger.

Assembly
Hydraulic tappet assembly is shown in Fig. 42,

1. Place the plunger upside down on o clean work
bench.

2. Place the check valve [disc or ball check) in position
over the oil hole on the bottom of the plunger. Set
the check valve spring on top of the check valve
(disc or ball check).
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PUSH ROD CUP

METERING VALVE DISC
CHEEK VALVE SPRING o Press Ram
@ CHECK VALVE
S

PLUNGER SPRING

Driver

BODY Deteit A.7

LOCK RING
PLUNGER
CHECK VALVE
RETAINER -
. 42867-1C NSERT
FIG. 42 Hydraulic Tappet Assembly TAPERED PILOT
IN PISTON PIN

3. Position the check valve retainer over the check OB PN REMOVAL

valve ond spring and push the retainer down into

place on the plunger. Reversiple NSERT THIS END
4. Place the plunger spring, and then the plunger Deront As h{ AL e T
(open end up) inta the tappet body. 5 )
5. Position the metering valve {(disc) in the plunger, ™ Adopter Detail A-3
and then place the push rod cup in the plunger.
6. Depress the plunger, and position the closed end T68P-5135-A
of the lock ring in the groove of the tappet body. Cup Detail A-1

With the plunger still depressed, position the open

ends of the lock ring in the groove. Release the

plunggr, and then depress it again to fully seat the A3708-14
lock ring. FIG. 43 Removing or Instolling Piston Pin

7. Use the hydraulic tappet leakdown tester (Part 21-
01) to fill the tappets with test fluid.

UPPER X LOWER
PISTON AND CONNECTING ROD CoMPAESSION comPRESSION
Disassembly — s

1. Remove the bearing inserts from the connecting rod
and cap.

2. Mark the pistons to assure assembly with the same
rod ond installation in the same cylinders from
which they were removed.

3. Remove the piston rings. Using an arbor press and
the tool shown in Fig. 43, press the piston pin from
the piston and connecting rod. PISTON PIN-6135

Assembly

alL RING
ASSEMBLY

PISTON

The piston connecting rod and related parts are
shown in Fig. 44, Check the fit of a new piston in
the cylinder bore before assembling the piston and BOLT 6214§g
piston pin to the connecting rod.

The piston pin bore of d connecting rod and the
diameter of the piston pin must be within specification.

1. Apply a light coat of engine oil to all parts.
Assemble the piston to the connecting rod with the
cylinder number side of the connecting rod and the
orrow on the piston positioned as shown in Fig. 31.
On replacement connecting rods, install the large- \Toe212 :
chamfered side of the connecting rod bearing bore T ASZEEA
towards the crankshaft cheek; facing towards front
of engine on right bank rods, and facing towards FIG. 44 Piston, Connecting Rod and Related
rear of engine on left bank rods. Parts

2. Start the piston pin in the piston and connecting
rod (this may require a very light tap with a mallet).
Using an arbor press and the tool shown in Fig. 45,
press the piston pin through the piston and
connecting rod until the pin is centered in the piston.

CONNECTING
ROD

5200

BEARING
INSERTS ==
6211

3. Check the end gap of all piston rings (Part 21-01).
It must be within specification. Follow the
instructions contained on the piston ring package
and install the piston rings.



21-22-24

5.8L/6.6L {351 *M"'/400 CID} V-8 Engines

21-22-24

Check the ring side clearance of the compression
tings with o feeler gauge inserted between the ring
and its lower land [Part 21-01). The gauge should
slide freely around the entire ring circumference
without bhinding. Any wear that occurs will form &
step at the inner portion of the lower land. If the
lower lands have high steps, the piston should
be replaced.

Be sure the bearing inserts, the bearing bore and
the mating surfaces on the connecting rod and cap
are clean. Foreign material under the inserts will
distort the bearing and cause o failure. Install the
bearing inserts in the connecting rod and cap with
the tangs fitting in the slots provided.

CYLINDER ASSEMBLY (6009)

Disassembly

1.

Remove the intake manifold, cylinder heads, front
cover (with water pump attached), thermostat and
housing, oil pressure and temperature sending
units, fuel pump, flywheel, oil pan, cil pump and
associated ottaching parts from the old engine,
using the procedures given in the Removal and
installation section of this Part,

Remove the dipstick tube, oil filter adapter and fuel
pump retaining stud from the old block, Remove
tasteners and components not received with the
replacement cylinder block.

Assembly

1.

2.

Clean the gasket and seal surfaces of all parts and
assemblies.

Position the replacement cylinder assembly in a
work stand. Install the cylinder block drain plugs,
cylinder head locating dowels, front and rear cover
plate locating dowels, dipstick tube, oil filter
adapter and fuel pump retaining stud.

Transfer all serviceable parts removed from the old
cylinder assembly, following the installation

procedures given in the Removal and Instollation
section of this Part.

Check all assembly clearances and correct as
necessary.

CYLINDER BLOCK (6010)

Before replacing o cylinder block, determine it it is

repairable. If so, make the necessary repairs, following
the procedures given in Part 21-01.

Disassembly

1.

3.

Disassemble the engine completely, following the
various procedures given in the Removal and
Installation section of this Part. Remember to
remove any ridge or carbon deposit from the upper
end of the cylinder bores before removing pistons.

Remove the temperature and oil pressure sending
units from the old block, dipstick tube, oil filter
adapter and fuel pump retaining stud.

Remove the old cylinder block from the work stand.

Assembly

1.

Install the replacement cylinder block on the work
stand. Install the temperature and cil pressure
sending units, dipstick tube, oil filter adapter and
fuel pump retaining stud. Remove fasteners and
components not received with the replacement
cylinder block.

Clean all the gosket and seal surfaces of all parts
ond ossemblies before installing on the replacement
eylinder block.

Transfer all serviceable parts removed from the old
cylinder block to the replacement wnit, using the
procedures given in the Removal and Installation
section of this Part.

Check all ossembly clearances and correct as
necessary.
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SPECIFICATIONS

GENERAL SPECIFICATIONS

VALVE GUIDE BORE DIAMETER e
VALVE SEATS

Width - Exhaust . .
Amgle ... ... L S . .
Runout Limt (T 1. R Max.) .. .. e
VALVE ARRANGEMENT (Front 1o Rear} ..., ...

VALVE STEM TO-GUIGE CLEARANCE
Intake .. ....... .
Exhaust - ......... .
Service Clearance ... ................. ...

VALVE HEAD DIAMETER
Intake .. .......
Exhanst . ... .. oo

VALVE FACE ANGLE . ...
VALVE STEM DIAMETER{SId}

Width - Imtake ... ...

VALVE FACERUNDUT LIMIT ... oo

DISPLALEMENT ‘ 5.8L/6 5L 1351M/900 CID)
NUMBER OF CYLINDERS ... ......... T
BOREANDSTROKE .. ... ... ... ... ... 4.00 x 3.50 5.8L {357 CIC}
4.00x 4.00 6.6L 1400 CiD)
FIRING ORDER - ..o ‘ 13726548
OIL PRESSURE tHot @ 2000 RPM) . . . . . . 5075
DRIVE BELT TENSION .- . .. . o
CYLINDER HEAL AND VALVE TRAIN
COMBUSTION CHAMBER VOLUME fzc} .. ... .oooo e 763799

Cee.ooo...... 0343303443

- 0.060-0.080

8.060. 0.080
i 45"
............... 0.002
.......... {LH) E-I-E-I-E1.E-
{RM} I-E-1-E-I-E-I-E

............. 0.0010-0.9027
............. D.0015-0.0032
............... 0.0055

.- cooo. 2.032-2.050
5 BL (35]M C1e) 1.5635-7 64595
G.BL 1404 CIDY 1.6495-1.6595
....... 0.002 Max

INEEKE © o o o e e $.3416.0.3423
ExRaust . .. oo [P 0.3411-0.3418
{0.003 Quersize} - ... .. .. T
INEBRE « o vt oo e o e e e e e 0.3446-0.3443
Exhaust .......... .. - ..0.3441-0.3848
{0.015 Oversize)
[T L S N 0.3566-0.3575
Exhaust ... ..... ... e e 0.3561-0.3563
(€030 Qversize)
IREBKE . e e e e 0.3716:0.3723
EXRAUSE . o e e 031103118
VAL VE SPRINGE (INTAKE!
Comprassian Pressure {Lh, @ Spec. Length) . .. ... ......... . ... 7684 @ 1,82
215-237@1.39
Free Length [APRrOXImate] .. ... oot ... 206
Assemblud Height . ........... . 1-13/16-1- 271‘32
Service Limit - .o e
Qui-Of-Square Limit . .. 5/64 (0. U7Bl
VALVE SPRINGS {EXHAUST)
Compression Pressure [Lb. @ Specified Leagthd ... ... ..., .. 79-87 @ 1.68
215-237@1.39
Free Length (Appraximate}. . ........ ... oo R ]
Assembled Height. .. .. ... ..« ..o 1 13/16- I 2?.‘32
Service Limit. .. ..
Qui-0f-Sguare LIMIT, ... ..o e BIEAID.O78)
ROCKER ARM
Ratio .. . ... P 1.64:1
PUSH ROD RUNOUT ET I R Mnxl ....................... 0.015
VALVE TAPPET
Diametes (50d) . .. ... Cooee.. D.BT4AD0.8745
Clearance TOBOTE .. ... .. o e 0.0007-0.6027
Sarvice Limit - - - o cvvvvnen oo e 0.008
Hydraulic Leakoown BATE . . . - oo ov e ineenne e s 5-60 Seconds (3)
Collapsed Tappet Gap — Allawatile . ... . ............. ... .. 0.100-0.260
S DESBE e e 0.1250.175

CAMSHAFT
LOBE LIFT
fnfake . ... ... ... ..l . 0235 5.8L (351 Cidj
0.2474 5,61 (480 CID}
Exhaust - .. . T .. 0.285 5.8 {351 C1D}
0.2500 6.6L 400 CI3}
Allowable Lobe Lift Loss . ... .. o 11.005 Max.
THEQRETICAL VALVE LIFT @ ZERU LASH
Intake - . ... (.4065 5.8L 1351 C1D)
0.4280 6.6L {400 CID}
ExRAUST . - - e 0.4065 5.8L (351 CIO)
1,432 6.6L (400 C10)
END PLAY . e e 0.001-0.006
Service Limit .. - ... Lo - - ... 0.009
JOURNAL-TQ-BEARING CLEARANCE ©! .. .......... .. ........ 0.001-0.003
Service LIMit ... e .- 0.006
CAMSHAFT GEAR BACKLASH .. . . ... ... .............. 0.006-0.010

JOURNAL CIAMETER

Bl e . 21238-21248
#2 e . 2.06%5-2 665
2 . . 2.0805-2 0515
#4 [ 2.0365-2.0365
AL 2.0205-2.0215
Runout Limit . e 0.025
Out-Ol-Ruund Limit .. 0o 0.0005
CAMSHAFT BEARING INSIGE DIAMETER
#1 e 2.1258-2.1268
Bl e ... .. 2.D675-2.0885
e T 2.0625-2 535
2 S ... 2.0375-1.0335
. T 2.0225-2.0235
FRONT BEARING LOCATION @, 0.005-0.020
CYLINDER BLOCK
HEAD GASKET SURFACE FLATNESS ... ... .. . e e ®
HEAD GASKET SURFACE FINISH (RMSI .. ... .. ... ..... ... 60150
CYLINDER BORE
DIameter . ... e 4 {000-4 0043
Surface Fiish [AMS) ... . o 18-38
Qut-Of-Aound Lim . ... 0.0014
Qut-0f-Round Service Lmit . ... ... FE {.00%
Teper Service LMY .. 0.010

. 0.8752-0.8767
. 3192231930
. 0516005175

TAPPET BORE DIAMETER . ... ... ..
MAIN BEARING BORE DIAMETER . . .
DISTRIBUTOR SHAFT BEARING BORE DIAMETER

i

3 Drive Belt Tension {Lbs.)
Size Newly installed Used
(a) Up to $0 Min. [ Gver 0 Min.
14" 50-80 40-80 (8) 40-60 (8}
Exe. 114 129.160 80160 (C) 75-12040) |

(A) Read tension immadiately after bait is installad, betore 11 stretches or seats in puiley
grooves.

(B} If less than 80 pounds, readjust to 40-6G pounds.

{C} 1f less thaa 90 pounds, readjust to 90-120 pounds.

{0} H less than 7S pounds, readjust to 33120 pounds.

10% pressure ‘oss at specified length,

Tima required to jaak down /16" with 50 Ib. load ana lifter {ilieg with teak down fluid.
Distance Front edge of bearing 1s installed oelow frant face of block.

0.003 in any § inches — 0.006 everall,

CA1309-2F1
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CRANKSHAFT AND FLYWHEEL
MAIN BEARING JOURNAL DIAMETER .. .. ...... ... ... .. 2.9994-3.0002
Qut-QFRound Limit ..o . 0.6406 Max.
Taper Limit . .. ..o e . 0.0008 Max_
Journal Bunout Limit
Surface Finish {RMS).
Runout Service Limit
THARUST BEARING JOURNAL
Length . ... 11371139
CONNELTING HDU JUURNAL
Diametsr . ........... . 2310323111
Qur-Qf-Roung Limit ... . ... ... ... . 0.0006 Max.
Taper Limit. . ........ .........- . D066 Max.
Surface Finish {RMS). e e 12 Max,
MAIN BEARING THRUST FACE
Surface Finish . ... ... 25 Front/20 Rear
Rumout Limit .. .. e 0.001 Max.
FLYWHEEL RING GEAR LATERAL RUNQUT {T. . R}
Automanic TRNEMISTON . ... e e D960
CRANKSHAFT FREEENDPLAY .. ... ... ... .......... .. 0.004-0.008
Service Limit ... ... e e G6.012
CONNECTING ROD BEARINGS
Clearange To Crankshaft — Desired . . ... . . 0.0008-0.0M5
- Allowable 0.0008-0.0025
Bearing Wall Thickness (Sed) (8} ... ... 0.0622-0.0625
MAIN BEARINGS
{learance Ta Crankshalt — Desiced . .. ... .. . .......... 0.0008-0.0015
— Alowste ... L 0.0008-0.0026
Bearing Wall Thickness ($td.) &) ... .. ........ .. ... 0.0955-0.0960
COMNECTING ROD, PESTON AND RINGS
CONNECTING ROD
Pisten Pin Bore Qiameter ... ... oL 0.9728-0.9742
Crankshafe Bearng Bore Qiametes ..o 2.4361-2 4369
Qut-0%-Round Limiv . ........ .. ... 0.0004 Max.
Tapec Limit oo ool 0.0004 Max.
Length [Centerto-Denter}. . ... 6.5785-6.5815
Alignment {Bore-to-Bore Max. Dift.) ()
77T S 0.024
Bend . .. n.024
Side Clearance (Assemhled 10 Crank}
SEANGARE - - - - - - oo e e 0.010-0.020
Service Limit . . . 0.023
PISTGN
Diamater (8)
Coded Red.- - - -~ .......... 3.9982-3.9988
Coded Blue. 3.9994.4 0000
0.003 Qversize 4.0006-4.0012
Coded Yellow . ... ............. .- 4.0018-4.0024 6.6L (400 CiD} Only
Piston-to-Bare Clearance . ... . . - 0.0014-0.0022
Pin Bore Qiameter 0.9754-0.9757

CONNECTING ROD, PISTON AND RINGS {Continued)

Pin-Ta-Rod Clearance .

Ring Groove Width

Compression {TOR) - . ... o 0.080-0.081

Compression {Bottom} ... - L 1 080-0.081

7 - 0.188-0.189
PISTON PIN

Length e 3.150-3.170
Diameter

Standard - - - e 0.9749.0.9754

D01 OVBISIZE - - - o e .9763-0.9760

D002 QUBISIZE -« - o ov e e e e e .9770-0.9773

Pin-To-Bistan CIEAIBACE - - - -« o vv o e 3.0003-0.0005

. {merterence Fit

FISTON RINGS
Ring Width
Compression iTop) ... ... ... .. 0.077.0.078
Compression {Battom] .. ... ... L 0.077-0.078
Side Clearance
Comaressian ITOP) .. .ot 0.002-0.004
Camaression (Bottom) . ... ... e 0.002-0.604
01l Ring P Snug Fit
Service Limit ... ... .. ... 0.008
Ring Gap
Cumpressign (Topd ... ... .. ... ... .0.010-0.0020
Comprassign [Bartom) .. - ... 0.010-0.020
0W Ring (Steel Rail} .. ... . . ... . ... 0.015-0.055
LUBRICATING SYSTEM
QIL PUMP
Reliel Valve Spring Tensian {Lbs. at Spec. Lengti) . 20.6-225®©2.49
Drive Shatt-To-Housing Bearing Clearance | 0.0015-0 0030
Retiet Valve-To-Bore Clearance . ... ... .. 0.015-0.0030
Rator Assembly End Clearance {Assembled) e .. 0,009 Max.
Outer Race-To-Housing Clearance ... ..... . .. ... .... .. 0.00%-0.013
OIL CAPACITY (QUAMS W 8.0 - oo oot e e (B
FUEL PUMP
STATICPRESSURE(PSIY 8 . .. .. oo 6.0-8.0
MINIMUM VOLUME FLOW @(\@ ,,,,,, 1 Pint in 20 Seconds
ECCENTRIC TOTAL LIFT (inchesl ... ... ... .. . 0.602-0.622

=@

B

)
w©
a
®

For 0.002 Undersize, add .001 to Standard Thickness.

Pin haore and crank begring bore must be parallel and in same vertical plgne withio tha
sperified tota! ditference when measured at the ends of an 8" bar - 4 gn each side of
rof centarhine.

Measured at the pisten pin bore centerline @ 30° to the pin.

* Add 1 quart with filter change

{n engine, normal temperatuse, turb idle, transmission in neutral.
Mo oriica in test circuit smalier than §.220" +, D,

With new filter; pump 10 tank return line pinched off. CA1308-2F2

TQRQUE SPECIFFCATIQNS (Cantinued]

TORGUE SPECIFICATIONS
CAMSHAFT SPROCKET T CAMSHAFT 1045
CAMSHAFT THAUST PLATE TO BLOCK 912
CONNECTING ROD MUTS OR BOLTS dnas
CYLINDER FRONT COVER BOLTS 1218
CYLINDER HEAD BOLTS . .. s
OAMPER OF PULLEY 10 CRANKSHAF Y 03
OISTRIBUTQR VACYUM CONTROL VALVE 16.15
EGA TO CARBURETRR SPACER OR INT MANIFQLD 1218
SUEL PUMP YO CYLINDER BLOGK QR FRONT COVER Mt = 1420
[TOERT ALY
FLYWHEEL TO CRANKSHAFT 7585
MAIN BEARING CAP ROLTS 85105
WANIFOLO TO CYLINOER HEAD fhntaket 18=2232
5/16=18-26
MANIFOLD 76 CYLINDERHEAD {Exhaust) 1824
Q1L FILTER tNSERT TO CYLINDER BLOCK 030
OIL FILTEATQ BLOGK OR ADAPTER .. ... _....... . \L8
0IL PAN DRAIN PLUG . R
QL PAN TO CYLINDER BLOCK 5.18= 1113
142149
PULLEY TO DAMPER (Bal) . . . 16,50
ROCKER ARM STUD QR BOLT TQ CYLINGER HEAD W
SPARK PLUG TO-CYLINDER HEAD . 1015
VALVE ROCKER ARM COVER . 35
ALTERNATOR BRACKET T0 CYLINDER BLOCK (Bl 1520 |
ALTERNATOR PIVOT BOLT 557
ALTERNATOA AGIUSTANG ARM T vl INDFR RLOCK 1520
ALTERNATOR ADJUSTING ARM TO ALTERNATOR 240
THERMACTQR PUMP BRACKET T0 CYLINDER BLOCK 1520
THERMACTOR PUMP AIVOT BOLT . . . 3845
THERMALTOR PUMP ROJUSTING ARM TO PUMP . S nm
THERMALTOR PUMP ADJUSTING ARM TO CYLINGER sLOCK . BRLLE]
THERMACTOR PUMP PULLEY TO SHAFT . 430120 In Lo
POWER STEEAING PUMP PULLEY TO DAMPER tBofl] L2
FAN TO WATER PUNP HUP {Boin 1218

CAPBURETUA MOUN NG NUTS
CARBURETOR MOUNRTING 3TULD

AR
A

TGROAUE SPECIFICATIQONS

Geneeal Applications

U.§ THREADSIZES

TUORDUE

1420
816 14
SR 2
3816
3824
71614
Tisa0
1211

%]
[Pl
L
FAPS
i
05
a0
56 0

METRIC THREAD SIZES

TOROUE

M5
LR}
M1
L R¥
.1

69
17
2240
n
[TARRES

PIPE THREAG SIZES

TORAUE

18
14
38 .
17

® Al vaiuss are un fidb. unless ollierwise nnted
@ UM threads i gugiize aul unless [asienury senuire sealers

iR
1212
FEa 8
3

‘R, Torque n sequence: Step T

W 172 1 alter condaching séalng sutlate with Siled gasket

75, 5tep 2 95 106

CA1309-2F3
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PART
7.5L (460 CID) Passenger and 21-24
Police Interceptor V-8 Engines
Ford, Mercury, Lincoln Continental and Continental Mark V
SUBJECT PAGE SUBJECT PAGE
DESCRIPTION REMOVAL AND INSTALLATION (Cont'd.)
Crankcase Ventilation System ............. 24-1 Main Bearing ......... ... . ... . ..., 2418
Engine ... .. .. 24-1 DilFilter ..o i i i e 24-22
Exhaust Emission Control System .......... 24-1 Oil Filter Adapter (Police Interceptor) ....... 24-4
QilPan . ....... ... ... ... ... . ..., 24-16
REMOVAL AND INSTALLATION Oil Pump ... . 2417
Camshaft . . 24-15 Pistons and Connectirig Rods ... ........... 24-19
Camshaft Bearings ... .......vvivneonn . 24-22 Tappets ..o 24-10
Camshaft Rear Bearing Bore Plug........... 24-16 Valve Rocker Arm Cover and
Connecting Rod Bearing ................. 24-4 Rocker Arm ......................... 24-6
Crankcase il Cooler (Police Interceptor} .. ... 24-18 Valve Spring, Retainer and
Crankcase Ventilation System ............. 24-6 StemSeal ............. ... ... 24-7
Crankshaft ... oo, 24-20 WaterPump . ... .. .. .. .. 24-12
Crankshaft Rear Dil Seal ................. 24-18
~ Cylinder Front Cover and DISASSEMBLY AND ASSEMBLY
Timing Chain . .....ooviii 2413 Cylinder Assemhly . ........... . ... ..., 24-25
Cylinder Heads . . .. .........oviuienan.. 24-11 Cylinder Block ..................... ... 24-25
ENGINE «ovveeeeeeee e ee e eeenns 24-2 CylinderHead ..................... ... 24-23
Engine Front Supports.............c.ovne. 24-5 Piston and Connecting Rod ............... 24-24
Engine Rear Support ................ ... 24-5 TapPetS . o oo 24-23
Exhaust Manifolds . ................. ... 24-12
Flywheel .....ocivni i 24-16 SPECIFICATIONS . ... ...t 24-26
Front Oil Seal ....... .. ..., 24-1b
Intake Manifold ........................ 24.8
CN4036-2B
DESCRIPTION
ENGINE

The 7.5%. {460 CID) V-8 engine (Fig. 1) is a lightweight
cast iron design. The Police Interceptor version is
basically the same engine except for durability items
such as the crankcase cil cooler and performance items
such as revised camshaft specifications. All operations
in this Part apply to both engines unless otherwise
specified.

EXHAUST EMISSION CONTROL SYSTEM

Operation, removal, installation and required
maintenance of the exhaust emission control devices

used on this engine are covered in Group 29 and Group
50 of this Manual.

CRANKCASE VENTILATION SYSTEM

The 7.5L {460 CID) V-8 engines have a positive
closed-type crankcase ventilation system recycling the
crankcase vapors to the intoke manifold.
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FIG. 1 3/4 Left Front View—7.5L (460 CID) V-8

REMOVAL AND INSTALLATION

CAUTION: Do not operate the engine with the
hood open until the fan has been first examined
for possible cracks and separation.

When installing nuts or bolts that must be torqued
(refer to torque specifications), oil the threads with light-
weight engine oil. Do not oil threads that require
oil-resistant or water-resistant sealer.

Refer to Part 21-01 for Cleaning, Inspection and Test
procedures.

ENGINE

The engine removal and installation procedures
ate for the engine, without the transmission
attached, Remove or disconnect Thermactor parts that
will interfere with removal or instaliation of the engine.

Removal

1. Raise the hood and mask the edges of the hoed,
fenders and cowl to protect the paint. Place fender
covers on fenders.

2. Remove the hood.

3. Drain the cooling system at the rodiator and the
cylinder block.

4. Disconnect the ground cable from the battery.
Remove the air cleaner and intake duct assembly.
Cover the carburetor air horn with a clean cloth.

5. Disconnect the radiator upper and lower hoses at
the engine. Disconnect the tronsmission oil cooler
lines at the radiator. On Police Interceptor models,
disconnect engine oil cooler water hoses at oil
cooler.

o

10,

11.

12

CAUTION: Use 2 wrenches when disconnecting
hoses to aveid damaging hose from twisting.

Remove the fan shroud attaching balts.

Remove the cooling fan-to-water pump hub
attaching bolts. Remove the cooling fan and the
shroud.

Remove the radiator upper support and the
radiator.

If equipped with air conditioning, purge the system
of freon. Remove the clamp bolt at the air
conditioner muffler support if so equipped and
position the refrigerant lines out of the way.

Loosen the compressor adjustment and remove
the drive belt. Remove the compressor support
bracket-to-water pump bolt. Remove the
compressor-to-mounting bracket bolts. Remove the
power steering pump and position it to one side.
Disconnect the compressor clutch wire and remove
the compressor., Remove the compressor mounting
bracket and idler pulley.

Disconnect the fuel inlet line at the fuel pump. Plug
or cap the line to prevent fuel loss. Disconnect the
fuel return line.

Loosen the alternator adjusting arm and mounting
bolts. Remove the drive belts and water pump
puliey. Remove the alternater and mounting
brackets and position out of way, leaving the wires
connected.

Disconnect the ground cable at the right front
corner of cylinder block. Disconnect the heater
hoses. Remove the transmission fluid filler tube
attaching bolt from the right valve rocker arm
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13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

cover, and position the transmission filler tube out
of the way.

Disconnect all vacuum lines at the rear of intake
manifold.

Disconnect the speed control at carburetor if so
equipped. Disconnect the accelerator cable and
secure out of way.

Disconnect the engine wiring harness at the multi-
connector on dash.

Raise the vehicle on a hoist. Discannect the inlet
pipes at exhaust manifolds. On Police Interceptor
models, disconnect engine oil cooler hoses from oil
filter adaptor and plug hoses.

CAUTION: Use 2 wrenches when disconnecting
hoses to avoid damaging the hoses from
twisting.

Disconnect the starter cable from starter solenoid
or starter. Remove starter attaching bolts and
remove starter by moving starter assembly forward,
rotating it to turn solenoid outward, then removing
it toward rear of vehicle.

Remove access cover from converter housing.
Remove the flywheel to converter attaching nuts,
rotating the flywheel as necessary. Remove the
converter-to-engine lower rear cover plate
attaching bolts.

Remove the nuts attaching the front support
insulators to the underbody crossmember.

Hold the transmission in position with a support
tool.

Lower the vehicle on hoist. Remove converter
housing to cylinder block upper attaching bolts (left
side). Disconnect the coil wiring harness, and
remove the coil and bracket assembly from the
intake manifold.

Attach an engine lifting sling, Tool No. T53L-300-A,
hoist and lifting brackets to intake manifolds.
Carefully remove engine from the vehicle. Install the
engine on a work stand and remove the lifting sling.

Instaliation

1.

Attach engine lifting sling, Tool No. T53L-300-A,
hoist and lifting brackets to intake manifolds.
Remove engine from work stand.

Carefully lower engine into vehicle. With engine
supported by lifting sling, align converter-to-
flywheel mounting studs with flywheel. Position the
engine support insulator heat shields, then lower
the engine, guiding the front support insulator studs
into holes in underbody crossmember.

Instoll the converter housing-to-cylinder block upper
attaching bolts and torque to specification. Remove
the transmission support. Position the hoist out of
the way and remove lifting sling.

Raise the vehicle on a hoist and instail the front
support insulator stud nuts. Torque them to
specification. Install the converter housing-to-
engine rear cover plate lower attaching bolts and
torque them to specification.

Install the nuts on converter-to-fiywheel mounting
studs and torque nuts to specification. Install
converter access plate.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

Install the starter and connect starter cable.

With gaskets in place on inlet pipes, guide pipe
ends into exhaust manifold flanges. Install nuts on
flange studs and torque to specifications, On Police
Interceptor models, connect engine oil cooler hoses
to oil filter adaptor. Moke sure and observe color
codes on adaptor and hoses (Fig. 2).

CAUTION: Use 2 wrenches when disconnecting
hoses to avoid domaging the hoses from
twisting.

Lower the vehicle and connect accelerator cable.
Connect engine wiring harness at multi-connector
at dash.

Connect all vacuum lines at rear of intake manifold.
Connect speed control chain, if so equipped, to
carburetor linkage.

Connect hecter hoses. On Police Interceptor
models, connect coolant hoses to engine oil cooler
on left fender apron. Torque clamps to
specifications.

CAUTION: Use 2 wrenches when disconnecting
hoses to avoid damaging hose from twisting.
Set transmission filler tube in position and tighten
bolt at right valve rocker arm cover to secure tube.

Connect ground wire to right front corner of
cylinder block. Install alternator and mounting
brackets.

If equipped with air conditioning, install the
compressor upper mounting bracket to left cylinder
head. Position the air conditioner muffler bracket
and power steering reservoir or pump on studs in
left cylinder head. Install compressor to upper
mounting brocket and ottach compressor support
bracket to water pump. Connect compressor clutch
wire bullet connector.

Connect the fuel inlet line and fuel return line to the
fuel pump. Install the coil to intake manifold and
connect wires,

If equipped with air conditioning, connect the
service valves to compressor and install air
conditioner muffler,

Set radiator in position and install the radiator
upper support. Install the radiotor upper and lower
hoses. Connect the oil cooler lines to radiater.

Fit the water pump pulley in position. Install all
drive belts.

Place fan assembly inside radiator shroud and
position the shroud. Install fan assembly to water
pump hub and torque bolts to specification. install
the shroud attaching bolts.

Fill the crankcase, cooling system and power
steering reservoir to the correct level with specified
jubricants. Adjust the tension of drive belts to
specification.

Connect the distributor and vacuum lines. Install the
air cleaner and intake duct, crankcase ventilation
system air supply hose and oil filler cap.

Connect the battery. Start the engine and check for
ieaks.

When engine temperature stabilizes, adjust the
ignition timing, engine idle speed and mixture, and
transmission linkage, as required.
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22. If equipped with air conditioning, recharge the

system.

23. Install the hood. Remove the masking tape and

fender covers.

CRANKCASE OIL COOLER (POLICE

INTERCEPTOR)

Removal

1. Drain the cooling system.

2. Disconnect the water coolant lines from the oil
cooler (Fig. 2).

3. Disconnect the oil cooler inlet ond outlet hoses.
4. Remove the one nut and one capscrew that
attaches the front support to the front strap.

5. Remove the two nuts that attach the oil cooler to
the rear strap.
6. Remove the two screws that attach the front

support bracket to the oil cooler and remove the
bracket.

Installation

1.

Install the front support bracket on the oil cooler
with the top end os shown in Fig. 2 to fit the contour
of the fender apron,

Position the oil cooler on the fender apron and
install the three attaching nuts and one bolt.

Connect the oil inlet hose to the rear of the cooler
and torque it to specification. Connect the oil outlet
hose to the front of the cocler and torque it to
specifications. Use two wrenches when tightening.
Be careful not to bend the hoses in a tight radius.
The teflon liner in the hose could be crimped or

{4 REQ'D.)
TORQUE TO
12-20 IN.-LBS.

NOTE: {BOTH ENDS)

S—e '
TQRDUE TO "

2232 FT.- LBS/

AIR CONDITIONER
\\ COMPRESSOR

\

TORQUE
# 35-45 FT.-LBS.
BOTH ENDS ’
TORAUE TO FIED STRIPE
3645 FT.-LBS. JaLuE STH|PE BLUE

BOTH ENDS

USE OF SECOND WRENCH
MANDATORY TO PREVENT
TWISTING HOSE WHILE

TORQUING SWIVEL NUTS,

o

twisted causing an oil leak or obstruction if bent
too sharply.

Connect the water inlet hose to the upper fitting
on the oil cooler and the outlet hose to the lower
fitting. Tighten the hose clamps.

Fill the cooling system with the specified coolant.
Check the oil level and fill to the proper level with
the specified oil.

Start the engine and bleed the cooling system.
Check for oil and coolant leaks.

OIL FILTER ADAPTER

Removal

1. Remove the oil filter.

2. Disconnect the oil cooler inlet and outlet hoses from
the oil filter adopter (Fig. 2).

3. Remove the oil filter adapter attaching bolt and

gasket. Remove the adapter and mounting gasket
from the cylinder block.

Installation

1.

2.

i \
NOTE: {BOTH ENDSIH

USE GF SECOND WRENCH
MANDATORY TO PREVENT 16— SCREW AND WASHER — 5764452

TWISTING HOSE WHELE 17 — HODSE CLAMP - 97355-58
TORAQLING SWIVEL NUTS. 18 — SELF-TAPPING SCREW - 377537-536

Clean all old gasket material from the cylinder
block.

Position a new mounting gasket with the rib in the
hotizontal position and the rib of the adapter in the
vertical position (Fig. 2).

Instcll o new goasket ond the adapter ottaching
bolt. Tighten the attaching bolt to specification.
Connect the oil cooler inlet hose and the outlet hose
to the adapter making sure that the paint mark on
each hose is matched with that on the adapter and
that they are in olignment.

1— QILFILTER ADAPTOR — 63881

) 2- COOLANT OUTLET — 180266
(? REQ'D.) 3— COOLANT INLET — 180265
TGRQUE TO 4 ENGINE OIL COOLER — 6AB42

$5-85 IN-LBS. 5 _ L0ogE - 38125253307
6 — HOSE - 381262-5280Y

7 — QIL COOLER CUTLET HOSE — 8B451

B - OILCOOLER INLET HOSE — BNO39

8- FRONT MOUNTING STRAP RETAINER — 6B868
10 — REAR MOUNTING STRAP RETAINER - 6BB69
11—~ QILCOOLER FRONT SUPPORT — 68743

12 — HOSE BRACKET — 68871

13 - HOSE BRACKET — 68870

14 — SCREW AND WASHER - 57472.52

15—  1/4-20 NUT - 33777-52

\ 189 — SCREW AND WASHER — 57494.8336M

CRANKSHAFT

FRONT FACE
OF BLOCK

>/ . § FILTER

NOTE: LODSEN BOLT

& ROTATE ADAFTOR

TO 65 THEN TQRAQUE
TO SPECIFICATICN.

t2 REQ'D.)
TORQUE TO /

?0-105 IN.-LES.
OIL FILTER ADAPTER

LEFT SIDE VIEW

Ada55-2A

FIG. 2 Engine Oil Cooler Installation—Ford/Mercury Police Interceptor—A/C Shown
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6COS50 L.H.
6CO3IBR.H.

6038 ASSY. R.H,

68032 ASSY. L.H. 385759-52

2 REQ'D.
20-35 FT-LB

383232-32
8 REQ'D,
I5-60 FT-LB

378483-82
8 REQ'D,
20-35 FT-LB

386768-52

DIRECTION OF
BCOLT OPTIONAL

-

: 385637-52
6043 ASSY. RLH. e 8REQ'D.

64069 ASSY. LH, \ 25-40 FT.LB
‘M DIRECTION OF

VIEW 2 . BOLT OPTIONAL  AZ879-1G

FIG. 3 Engine Front Support—Ford and Mercury

o

Install o new oil filter element.

Fill the crankcase to the correct level with the
specified oil.

Start the engine and check for oil leaks.

Recheck oil level after running and add eil as
necessary to obtain correct level.

ENGINE FRONT SUPPORTS

Front supports (Figs. 3 through 5} are located on each

side of the cylinder block. Following procedures apply
to either support.

When self-locking fosteners (marked * in following

Figs.) are removed, they must be replaced with new
self-locking fasteners,

FORD, MERCURY, LINCOLN CONTINENTAL AND
CONTINENTAL MARK V

Removal

1.

2.

Remove the fan shroud attaching bolts, leaving the
fan shroud loose in the vehicle.

Remove the through bolt and nut attaching the
insulator to the insulotor support bracket and/or
the No. 2 crossmember. Remove the through bolts
on both mounts at the same time.

Using a jack and wood block placed under the il
pan, raise the engine approximately 1 to 1-1/2
inches, allowing the insulator locator stud, if
present, to disengage from the locator hole in the
bracket crossmember.

Remove the bolts attaching the insulator assembly
to the engine block. Remove the insulator assembly
and heat shield, if so equipped.

Installation

1.

Position the insulator assembly and heat shield, if
30 equipped, on the engine block. Install the
attaching bolts and torque to specification.

Lower the engine into place and align the through
bolt holes on the insulator assembly with those on

386849-52

~ SHIELD 60050
383232-82* / (LEFT SIDE ONLY)
35-B0FT-LB ‘ 6C060 L.H.
Py 8GO0 AL,
: ! - A
\) \

NO. 2
CRAOSSMEMBER REF.

*NOTE: WHENEVER SELF-LOCKING
VOLTS AND NUTS ARE RE-
MOVED, THEY MUST BE RE-
PLACED WITH NEW SELF-
LOCKING BOLTS AND NUTS. A3281.1D

FIG. 4 Engine Front Support-Lincoln Continental

UPFER BRACKET ASSEMBLY
(6ADE9—L.H.)
(6043-R.H.)

383232.62*
Doy " 3580 FT.LE

SUPPORT
INSULATOR
ASSEMSBLY —
168032 L.H.)
(8038 R.H.)
HEAT SHIELD ASSEMBLY

{60037 LH.) \
{60036 R.H.] \ :‘

23249552
3580 FT-LB

*34978.52
3050 FT-LB

THROUGH BOLT <} O
mnscnon OF BOLT

[
38584952~ B

J |
*NOTE: WHENEVER SELF.LOCKING BOLTS AND NUTS ARE REMOVED.,
THEY MUST BE REPLACED WITH NEW SELF-LOCKING BOLTS AND NUTS.

A3439-1F

FIG. 5 Engine Front Support-Continental Mark V

the support bracket or crossmember. install the
through bolt. Remove jack and wood block. Torgque
through bolt and nut to specification.

3. Install the fan shroud retaining bolts and torque to
specification.

ENGINE REAR SUPPORT

Engine rear supports (Figs. 6 and 7) are located
between the transmission extension housing and the
vehicle crossmember.

Whenever self-locking fasteners {marked * in
following Figs.) are removed, they must be replaced

with new self-locking fasteners.
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FORD, MERCURY, LINCOLN CONTINENTAL AND
CONTINENTAL MARK V
Removal

1. Remove the nuts [and through bolt where
applicable) attaching the insulator to the No. 3
crossmember.

2. Raise the transmission with a jock to obtain
clearance.

3. Remove the bolts and washers that attach the rear
insulator assembly to the transmission,

4. Remove the insulator assembly.

Installation

1. Position the rear insulator assembly on the
transmission. |nstall the attaching bolts ond
washers and torque to specification.

2. Lower transmission into pasition.

3. Install the nuts (and through bolts where applicable)
attaching the insulator assembly to the
crossmember. Torque to specification.

4. Remove the jack supporting the transmission.

CRANKCASE VENTILATION SYSTEM (FIG. 8)

Removal

1. Remove ventilation system air intake hose from air
cleaner. Remove the hose, elbow and grommet from
the left rocker arm cover.

2. Remove air cleaner and intake duct assembly.

3. Disconnect the inlet vent hose and tube from the
carburetor.

Unlock and remove the oil filler cap.

4. Pull PCV valve out of mounting grommet in right
valve rocker arm cover and remove inlet vent hose
and PCY valve as an assembly. Disassemble as
necessory.

Installation

1. Install the oil filler cap. Insert the regulator (PCV)
vaive into the right rocker arm cover grommet.

2. Reassemble vent tubes and hoses to canister purge
tee and hose. Position the inlet vent hose and tube
ond connect to carburetor and PCV valve.

3. Install air cleaner and intake duct assembly.

4. Install ventilation system air intake hose, elbow and
grommet to air cleaner and oil filler cap.

VALVE ROCKER ARM COVER AND ROCKER
ARM

The valve rocker arm and attaching parts are shown
in Fig. 9.
Removal
1. Remove the air cleaner and intake duct assembly.
If a right cylinder head rocker arm is to be
removed, remove the crankcase ventilation
regulator valve from the valve rocker arm cover.
2. Disconnect the spark plug wires from the spark
plugs by grasping, twisting and pulling the moulded
cap only with Tool T74P-6666-A. Remove the wires
from the bracket on the valve rocker arm cover(s)
and position the wires ouvt of the way.

INSULATCR
ASSEMBLY—6068

38280252
2035 FT-LB

RETAINER

3R6454-82 6054

2540 FT-LB
(DIRECTION OF
BOLT OPTIONAL)

34794-52
(2 REQ'D.}

30472652
4080 FT-LB

{2REQ'D.)

REAR SUPPORT v 38624?_’?‘13;3'
INSULATOR 2030 FT-
68002 ASSEMELY |\ W :
e
L WASHER -
N ™”38342152
R >
#3 CROSSMEMBER =5 \\
38240052* i\
3050 FT-LB -
~—
INSULATOR — 6061 < |
SPACER — 33651082 ‘ﬁ
@ *382802-52
*NQTE: WHENEVER SELF-LOCKING
: 20-35 FT-LB

BOLTS AND NUTS ARERE-

MOVED, THEY MUST BE RE-

PLACED WITH SELF-LOCKING

A2080-1F

BOLTS AND NUTS.

FIG. 7 Engine Rear Support—Continental MarkV

TUBING — 381186-S038A (PASS.)
— 381186-S030A (POLICE

(NTERCEPTOR! TUBING — 381187-50154A

TUBING — 381187-5015-A

GROMMET — 381808

GROMMET —
382156-5

PCY VALVE
— 68890

115° ELBOW —
383777-5

) .
(\ | j TUELNG 381187 sms

L S
OIL FILLER CAP { S e It
- 5755 \ RANKCASE VENTS \

- - = =
FRONTOF ENGINE .1 JBE — §759 \ o

A Sy A S T Aa “asar
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Remove the valve rocker arm cover(s).

4. Remove the valve rocker arm bolt, oil deflector,

fulcrum seat and rocker arm.

Instalfation

1.

2.

6.

Apply Lubriplate or equivalent to the top of the
valve stems, the rocker arm ond fulecrum seats.

Position the No. 1 piston on TDC at the end of the
compression stroke in position 1 in Fig. 10 and
install the rocker arm, fulcrum seat, oil deflector and
bolt on the following valves:

No. 1 Intake No. 1 Exhaust

No. 7 Intake No. 5 Exhaust

No. 8 Intake No. 4 Exhaust

Position the crankshaft in position 2 in Fig. 10
and install the rocker arm, fulcrum seat, oil deflector
and bolt on the following valves:

No. 4 Intake No. 2 Exhgust

MNo. 5 Intake No. 6 Exhaust

Position the crankshaft in position 3 in Fig. 10
and install the rocker arm, fulcrum seat, oil deflector
and bolt on the following valves:

MNo. 2 Intake No. 3 Exhaust
No. 3 Intake No. 7 Exhaust
No. 6 Intoke No. 8 Exhaust

Be sure that the fulcrum seat base is inserted
in its slot on the cylinder head before
tightening the fulcrum bolts. Tighten the fulerum
bolt to specification. Check the valve cilearance
following the procedures in Part 21-01 under Valve
Clearance Adjustment.

Clean the volve rocker arm coveris} and the cylinder
head gasket surfacels). Position the new gasket in
the cover, making sure that the gasket tangs are
secured in the notches in the cover.
Position the cover(s) on the cylinder headl(s). Make
sure the gasket seats evenly all around the head.
Install the bolts. The cover is tightened in two steps.
Tighten the bolts ta specification. Two minutes
later, tighten the bolts to the same specification.
If the right cover was removed, install the PCV
valve.
Install the air cleaner and intake duct assembly
and connect the PCV system.
Install the spark plug wires in the bracket on the
valve rocker arm cover{s). Connect the spark plug
wires. See Part 23-01 for special installation
instructions.
Start the engine and check for leaks.

VALVE SPRING, RETAINER AND STEM SEAL

Broken valve springs or damaged or worn valve stem

seals or retainers may be replaced without removing the
cylinder head if valve or valve seat is not damaged.

Removal

1.

I damaged or worn spring, retainer, of seal is on
right side of engine, remove air cleaner and intake
duct assembly. Remove crankcase ventilation
system PCV valve and attachments from right valve
rocker arm cover. Remove spark plug wires.

TIMING
POINTER

FULCARUM
BOLT — 6A529

Ot DEFLECTOR

FULCRUM
SEAT — BAS28

ROCKER
ARM — 6564

A3238-18

FIG. 9 Rocker Arm and Attaching Parts

With Mg. 1 at TOC at end of campres:
sion stroke make a chalk mark at points
2 and 3 approximarely 90 degrees apart.

POSITICN 1 — No. 1 at TDC at end of compres-

sion §stroke.

POSITION 2 — Rotate the crankshaft 180 deg:ees

{one half revolution) clockwise
from POSITION 1.

POSITION 3 — Rotate the crankshafr 270 degrees

{three quarter revolution clock-

wise frorm POSITION 2, A3234.10

FIG. 10 Position of Crankshaft for Installing

Valve Rocker Arms

M spring, retainer, or seal to be removed is on |eft
side of engine, remave oil filler cap and ventilation
hose from left valve rocker arm cover and position
out of way.

Remove valve rocker arm cover(s) and applicable
spark plugls).



